Document navigation has become increasingly commonplace as the use of electronic documents has grown. Speed-Dependent Automatic Zooming (SDAZ) is one popular method for providing rapid movement within a digital text. However, there is evidence that details of the document are overlooked as the pace of navigation rises. We produced a document reader software where sound is used to complement the visual cues that a user searches for visually. This software was then evaluated in a user study that provides strong supportive evidence that non-visual cues can improve user performance in visual seeking tasks.
Introduction
Document navigation has received increasing coverage from researchers in recent years. This paper reports a project that develops the Speed-Dependent Automatic Zooming method of navigation [14] . The SDAZ method applies to all digital navigation (e.g. of maps, images, etc.) but has been used with particular success in the task of navigation with digital texts [1, 14] .
This paper reports an initial investigation into how users' document navigation could be enhanced through the deployment of simple audio cues. We begin by exploring the navigation of documents where vision is most hindered; namely when navigating on a small screen device. There are many cases where this technique would be inappropriate (e.g. where the sound was made within a library's reading room), but when a user is on the move, or sitting at their own computer wearing headphones, additional support can be given to what is known to be a surprisingly challenging task. Such situations are increasingly commonplace as the use of digital library materials moves from being solely on the desktop.
The results show that the audio cue was sufficient for the users to distinguish where the target is. Results show improved timings for the completion of tasks and increased reliability in the successful location of sections. We also regularly witness a lag in reaction times when a user overshoots the target location. The paper commences with a related works section, followed by a description of our sound-enhanced document reader software. We then report an initial user study, conducted to evaluate the impact of this technique on simple navigational tasks. The paper progresses to a detailed discussion of our findings and work that closely relates to it. We conclude with a review of future work in this area, and the opportunities that exist to make further improvements to user's interaction with digital texts.
Related Work
SDAZ is a simple technique that automatically varies the current level of zooming used in a view with the speed of the user's movement. Rapid movement results in the document view zooming outwards to view a larger area in less detail, while when the user's motion slows, the view zooms in to see a small area in fine relief (see Fig. 1 ). Even within the mobile domain, there is currently minimal research on how to use the very same cues for other navigation tasks.
[9] presents the use of multimodal feedback in a document browsing task based on tilt-controlled SDAZ on a mobile platform. They assigned audio and haptic (tactile) feedback to important structures in the document such as headers, figures, tables etc.. They
